Abstract
1. Deriving and validating two approaches of PTFs from basic soil properties, using regression Table 1 ). The depth of the two upper horizons varies from site to site with maximum of 30 cm for 98 surface horizons and upper than 30 cm for subsurface horizons.
99
The particle size analysis, conducted using the international Robinson's pipette method. Soil samples 100 taken by cylinders of 500-1000 cm3 (According to the case) were used to determine soil bulk density 101 (BD).The water retention values at -33 kPa and -1500 kPa were obtained by Richards's apparatus for 102 samples were collected in moisture nearby to field capacity, by cylinders with a volume of 100 cm3.
103
The water content measurements were conducted by gravimetric method at 105 C° (24h). The organic 
124
with n, number of horizons, θ p , and the predicted volumetric water content and θ m the measured 125 volumetric water content. The estimate is even less skewed than ME and is close to 0. When ME is 126 positive, PTF tested overestimated θ m and when it is negative PTF tested underestimated θ.
Thus, when the mean square error (RMSE) is low, the better the estimate. 
135
3. Global sensitivity analysis (GSA)
136
The global sensitivity analysis consists of determining which part of the variance of model response is 137 due to the variance of which input variable or group of inputs. These methods quantify the impact of 138 the parameters by the calculation of global sensitivity indices.
139
The Sobol method (Sobol, 1990 ) is an independent global sensitivity analysis that is based on 
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Where Y is the model output (or objective function) and X=(X1,…,Xp) is the variable set.
a. Sobol decomposition of variance

145
The total variance of Y is defined; then:
147
When the input variables Xi are independent, the variance decomposition of the model is:
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Dividing V i by V(Y) we obtain the expression of the first-order sensitivity index noted S i such that:
The term S i is the measure that guarantees an informed choice in the cases where the factors are 156 correlated and interact (Saltelli and Tarantola, 2002 To calculate the variation of sensitivity index (V Si) we propose: 
165
Moreover, coupling the RMSE and sensitivity index S i allowed us to detect the contribution of each 166 variable for the improvement of the quality of prediction of PTFs.
167
III. Results and discussion
169
1. The PTF derived
171
We chose to use the Rosetta PTFs in this study because it is one of the latest PTFs and gave 
174
H2, and H3). Three Rosetta models (H1, H2, and H3) were selected because they require the texture 175 and bulk density as inputs.
176
In Table 3 , the majority of PTFs evaluated underestimate the soil water retentions except the 177 point model at the two pressure points (-33 kPa and -1500 kPa). The hierarchy Rosetta model H2,
178
which considers only texture as input, gave a smaller ME value compared with both H1 and H3
179
hierarchies models (-0.0728; -0.0436 cm 3 cm -3 at -33 kPa and -1500 kPa, respectively ) .
180
The poor ME values indicate better estimates of PTFs; they were produced after the 181 application of PTF points followed by the PTF parameters. 
189
Furthermore, the RMSE and the ME values of three Rosetta models show that H2 is better than H1
190
and H3 (Table 3) .
191
In term of predictors, the results show that the OM improves the quality of adjustment.
192
Other evaluation criteria noted that the index of agreement also shows that the point PTF is 193 more suitable for Lower Cheliff soils than the parametric PTF ( Fig. 6) In the development of pedotransfer functions, using the particle-size distribution (PSD) as 207 input is generally the common approach (texture as a global expression of the particle size 
212
In this section, the importance of each input variable is assessed by the first order sensitivity 
237
The results show the improvement of the quality estimation of PTFs after textural stratification, when it is applied to the fine class (-40.9%, 18.9% at -33 kPa and 1500 kPa) and medium class (-
248
16.7% at -1500 kPa).
250
The sensitivity index of a variable quantifies the influence of its uncertainty on the output. This 
258
Moreover, looking at the matrix correlation (Table 6) 
272
It is important to note the relationship of the Van Genuchten water retention curve parameters
273
(especially n and α) and particle size distribution were conducted recently in many studies (e.g. 
278
Moreover, when the sand content of the sample increases to 60%, the drying rate is quicker 
294
In addition, the soil structural information characterised by measurements of bulk density is an 295 indirect measurement of pore space and is affected primarily by texture and structure. For structure-296 less soils, primarily coarse and medium textured soils, the capillary pore-size distribution can be 297 satisfactorily described by particle size distribution. The medium texture relates in a general way to the 
307
= 23%), which produces fewer errors at -33 kPa. The highest impact of clay (%) was observed at -308 1500 kPa on the point and parametric PTF in different textural classes (Fig. 4) . The clay content of 309 soils is a major predictor for modelling the permanent wilting point of soils (Minasny et al., 1999) .
310
Moreover, in this study, the accuracy of PTFs decrease when they were applied to some soil 311 samples with the Clay (%) > 60% (Fig. 4) . In the very fine class, insignificant sensitivity is recorded at 312 all pressures defined in this study. In this class, the variation of clay is much lower, for the reason that 
343
IV. Conclusion
344
The present study suggests that the soil water retention is controlled by different variables such as Table 5 . The variation of first order sensitivity index in the textural classes. 
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